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Abstract  
The concept of the circular economy is increasingly seen as a major policy agenda item 
and a testing challenge for the construction industry within Europe. This short case 
study outlines the characteristics of the circular economy, provides an exploratory 
review of how some companies and industry bodies within the construction industry in 
Europe are publicly addressing the concept of the circular economy and offers some 
general reflections on the application of the concept within the construction industry. 
The findings suggest that while some of the major construction companies within 
Europe are currently looking to integrate circular economy thinking into their strategic 
planning and a number of them have reported on innovative and experimental 
initiatives, the widespread and comprehensive translation of such thinking into 
construction practice is still at an early stage. At the same time the authors suggest that 
the widespread adoption of the concept of the circular economy within the construction 
industry will face a number of challenges. More contentiously, there must be concerns 
that the major construction companies might effectively capture the concept of the 
circular economy to justify continuing economic growth.  
Keywords: Circular economy; circular business models; European construction 
industry; product life cycle. 
Introduction  
The concept of the circular economy is increasingly seen as a major policy agenda item 
and a testing challenge, for the construction industry within Europe. The European 
Commission (2018, webpage), for example, argued that ‘the built environment is a key 
target’ in its ‘policy for circular economy’ and the European Environment Agency 
(2016a, webpage) identified construction and demolition as one of five priority areas in 
the transition to a circular economy. The European Construction Industry Federation 
(2016, p.1) reported that it ‘strongly supports action that will make the circular economy 
a reality’ but argued that ‘for the circular economy to become a reality, there needs to 
be greater acceptance in the relevant markets and both the supply and demand side 
need to be addressed.’ The UK Green Building Council (2018, p.1) argued ‘circular 
economy is a term and a concept that has risen rapidly up the agenda for property and 
construction professionals, but all too often it challenges the status quo and has 
struggled, as a concept, to progress.’ The UK Green Building Council (2018, p.1) 
further suggested that ‘despite several organisations leading initiatives to raise 
awareness and encourage circular thinking, many construction and property 
professionals are still struggling to apply true circular thinking to their business models, 
services and products.’ 
While some of the major construction companies within Europe are currently looking to 
integrate circular economy thinking into their strategic planning and a number of them 
!4
!have reported on innovative and experimental initiatives, the widespread and 
comprehensive translation of such thinking into construction practice is still at an early 
stage. This might be seen to be reflected, for example in company, Bam (2018, 
webpage), the Netherlands based construction company, reporting on continuing ‘to get 
to grips with the circular economy’ as part of its vision for building a more sustainable 
future, in Vinci (2016, p. 180), the French headquartered international construction 
company, reporting setting up ‘a centralised focus group to advance its study of the 
circular economy’ and in Interserve (2016, p. 38), the UK based construction company, 
reporting on continuing ‘to support the development of circular economy thinking.’ With 
these comments in mind this short case study outlines the characteristics of the circular 
economy, provides an exploratory review of how some companies and industry bodies 
within the construction industry in Europe are publicly addressing the concept of the 
circular economy and offers some general reflections on the application of the concept 
within the construction industry. 
The Concept of the Circular Economy 
Murray et al. (2015, p. 10) suggested that the term circular economy has ‘been linked 
with a range of meanings and associations by different authors’ and Kirchherr et al. 
(2017) identified 114 definitions and argued this ‘variety of understandings can result in 
CE concept eventually collapsing or ending up in conceptual deadlock.’ The Ellen 
McArthur Foundation, established in 2010 with the aim of accelerating the transition to 
a circular economy, argued that ‘a circular economy is restorative and regenerative by 
design, and aims to keep products, components, and materials at their highest utility 
and value at all times’ and that ‘the circular economy is a continuous, positive 
development cycle. It preserves and enhances natural capital, optimises resource 
yields, and minimises system risks by managing finite stocks and renewable 
flows’ (Ellen McArthur Foundation 2017, webpage). The Ellen McArthur Foundation and 
Granta Materiality intelligence (2015, p.1) define ‘a circular economy’ as ‘a global 
economic model that aims to decouple economic growth and development from the 
consumption of finite resources.’ Equally ambitiously, the US Chamber of Commerce 
Foundation (2018, webpage) defined the circular economy as ‘a restorative model that 
decouples economic growth from natural resource use, and emphasizes longevity, 
reuse, and recycling. All resources and energy are renewable and regenerative, all 
durable resources are endlessly cycled back into supply chains, and waste does not 
exist.’ 
Typically, the concept of the circular economy is contrasted with the traditional ‘linear 
economy’ which turns raw materials into waste in the production process and which is 
seen to lead to environmental pollution and the removal of natural capital from the 
environment. In theory the concept of the circular economy embraces all stages of the 
product life cycle from both the product design and the production process, through 
marketing and consumption to waste management, recycling and re-use. Within such 
an economy an initial focus on designing products that are more resource efficient 
throughout their life cycles can make products more durable, easier to repair and to 
recover constituent, and potentially still useful, materials from the products when their 
initial lifespan is over. As long as the majority of environmental costs are borne not by 
producers but more generally by a potentially wide range of stakeholders then there is 
limited incentive to introduce more innovative design thinking. The circular economy 
also demands greater efficiency in production processes and here the focus is on 
looking to reduce the environmental and social impact of production, for example, 
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!through more sustainable sourcing and the promotion of innovative industrial 
processes. 
A variety of potential economic and environmental benefits are claimed for a transition 
to a circular economy. The World Economic Forum (2014, p.13), for example, estimated 
that globally the circular economy is a ‘trillion-dollar opportunity with huge potential for 
innovation, job creation and economic growth.’ While the European Commission (2018, 
webpage) argued that the ‘circular economy offers an opportunity to boost our 
economy, making it more sustainable and competitive in the long run.’  McKinsey and 
Company (2015, webpage) argued that a circular economy ‘would allow Europe to 
grow resource productivity by up to 3% annually’ and that it could generate a net 
economic benefit of 1.8 trillion Euros by 2030. More specifically EY (2015, p.10) 
suggested that ‘the circular economy helps to contain risks’, for example, in managing 
raw material supply in competitive markets, and in providing opportunities to ‘extend 
and strengthen customer relationships’, ‘tap into new markets’, ‘become more efficient’ 
and ‘yield extra income.’ On the environmental side, Het Groene Brein (2016, 
webpage) argued that ‘the initial target for the circular economy is to have a positive 
effect on the ecosystem and to counteract the overload and the exploitation of the 
environment. The circular economy has the potential to result in a reduction in 
emissions and use of primary raw materials, an optimization of agricultural productivity, 
and a decrease in negative externalities.’ 
A number of factors help to explain the pressure for the transition to a more circular 
economy. These factors include the continuing depletion of scarce natural resources, 
the supply problems associated with the increasingly volatile international political 
situation and the unpredictable events associated with climate change, and the 
potential price volatility associated with both these factors. At the same time, the 
continuing environmental degradation and natural resource depletion associated with 
the current dominant traditional business model, the increasing introduction of national 
and international statutory legislative regulation designed to reduce environmental 
problems, and investment in technological innovations, which promote the more 
efficient use of natural resources, are all important drivers for a circular economy. More 
generally, indications of the emergence of new strategic corporate thinking that 
recognises the imperatives of business continuity will encourage the adoption of new 
and more resilient business models. 
However, while ‘some companies are beginning to test circular economy principles in 
their business models’ (UPS and Green Biz 2016), there are major challenges in 
measuring how effectively and economically a company is making the transition to a 
more circular business model. Such challenges in part reflect the variety of meanings 
attributed to the concept and to ‘the complexity and variety of actions, activities and 
projects that could be called circular’ (US Chamber of Commerce Foundation 2018, 
webpage). Currently, there is no universally agreed framework to enable companies to 
measure their progress in working towards a circular business model but a number of 
approaches can be identified. The US Chamber of Commerce Foundation (2018, 
webpage), for example, suggested that ‘a complete accounting of all activities, at least 
early on, is not necessary to communicate about how a circular program is 
progressing.’ Rather the US Chamber of Commerce Foundation (2018, webpage) 
advised that ‘the initial focus of program measurement should be on measuring 
attributes or activities that reflect circulating materials through the supply chain rather 
than using virgin materials or disposing of products in a landfill at the end of their useful 
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!life.’ The Ellen McArthur Foundation and Granta Materiality Intelligence (2015 p. 4) 
have developed a methodology to provide ‘indicators to estimate the circularity of 
products and businesses’ and initially these indicators ‘focus exclusively on technical 
cycles and materials from non-renewable sources, as their circularity strategies and 
associated business benefits are better understood.’ 
Approaches to the Circular Economy within the European Construction Industry 
The construction industry in Europe is approaching the concept of the circular economy 
in a variety of ways and thinking amongst companies, industry bodies and consultants 
is evolving over time. Ideally the circular economy should involve the whole of the 
construction supply chain but in many ways the main thrust of the initial approaches 
have been dominated by a focus on waste and recycling. Ferrovial, the Spanish based 
construction company, for example, created a circular economy working group in 2016 
‘to identify and promote opportunities for transforming waste produced and managed’ 
by its two divisions ‘into raw materials or secondary fuels, which can subsequently be 
used in other works and infrastructures designed, built and operated by 
Ferrovial’ (Ferrovial 2016, webpage). Under the banner ‘Make Waste a Thing Of the 
Past’, Interserve (2016, p. 36) reported that its next priority was ‘engaging with a wide 
range of stakeholders…. to discuss closed loop systems and the circular economy.’ 
Vinci (2018, webpage) reported that the company’s general policy on waste and 
recycling ‘is geared to the circular economy.’  In addressing ‘resource efficiency and 
waste minimisation’ Skanska (2017, webpage), the Swedish based multinational 
construction company, recognised that ‘significant opportunities exist in construction to 
prevent waste from occurring’ and reported that ‘we operate in line with the waste 
hierarchy and are working on several initiatives which aim to eliminate waste to landfill 
and promote the circular economy.’ 
More generally Arup and Bam (2017, p. 9) suggested that construction and demolition 
waste accounted for 25-30% of all waste arising in the European Union. More 
ambitiously Arup and Bam (2017, p. 9) claimed that ‘by adopting circular economy 
business models’ the company will not only ‘help businesses save on raw material 
costs and waste management costs’ but also that there ‘will be little or no waste to 
landfill and environments will be enriched by biological nutrients reintroduced into the 
biosphere through composting and bio-digesters.’ The Construction Products 
Association (2016) has identified a number of mechanisms by which construction 
products and materials can be reused.  Salvo, for example, trades in France, Germany, 
Netherlands, Ireland and the UK, and offers a reclamation service for architectural 
antiques, doors, fireplaces, ironwork, lighting, radiators, windows and stained glass. 
There are also a growing number of material exchanges and a variety of community 
reuse schemes.  
However, van Sante (2017, p.5) stressed that ‘circular construction is more than 
recycling’ and argued that ‘circular construction involves the entire construction supply 
chain.’ Further, van Sante further argued circular construction ‘is not only working out 
how the materials can be best reused when a building is demolished’  rather ‘in circular 
construction, architects, engineers, and contractors take minimising the use and 
maximizing the reuse of entire buildings and/or building materials into account at the 
very start of the construction process.’ If circular construction is to become a reality 
then the entire construction supply chain will have to be involved.  In proposing that 
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!‘there are many different ways to make construction circular’, van Sante (2017) argued 
that ‘circular construction starts with circular design.’  
Arup and Bam (2017, p. 24) suggested that building circular design into projects at the 
initial ‘development and planning phase of a built asset’ offers an ‘opportunity.’  Such 
opportunities are seen, for example, in that ‘products, systems and the entire build 
structures are designed to last longer with a higher residual value’ and that ‘they shall 
be easier to maintain, repair, upgrade, refurbish, remanufacture or recycle with respect 
to traditional ones’ (Arup and Bam 2017, p. 24). At the same time (Arup and Bam 2017, 
p. 24) suggested that ‘new materials can be developed and sourced, particularly bio-
based, that are less resource intensive or fully recyclable’  and that ‘there is an 
opportunity for designers to engage with potential partners who may have an interest in 
the development of post initial use.’ Toyne (2016) has provided some illustrations of 
how Balfour Beatty employed a circular design approach in using King Sheet Piling on 
the M25 widening project and the A421 improvement project in the UK and claimed 
significant savings in the steel used and reductions in carbon dioxide emissions.  
In the Netherlands Bam employed circular design principles in the construction of a 
new town hall extension for the municipality of Brummen. Here the local authority 
commissioned a building for a service life of just 20 years and Bam designed a building 
for disassembly. The extension’s modular design will not only enable easy disassembly 
and some 90% of the materials in the newly added space can be dismantled and 
reused at the end of the extension’s service life. In the UK the Queen Elizabeth 
Olympic Park in London, originally used for the Olympic Games in 2012, was also 
designed for reuse though here long delays between the original planning and design 
stage and the eventual transformation meant that not all the proposed new features 
materialised. More generally within the UK, the Construction Products Association 
(2016, webpage) claimed that ‘whilst many buildings/infrastructure projects are 
designed with sustainability principles and may incorporate aspects of the circular 
economy, there are few examples as yet of the “full” application of circular economy 
thinking.’ At the same time the Construction Products Association (2016, webpage) also 
claimed that ‘a reasonably high level of understanding of the generic principles of 
designing for deconstruction exists but there seems little commercial appetite for doing 
it.’  More positively the Construction Products Association also reported that the 
Building Research Establishment has generated number of case studies to help 
increase awareness amongst designers, architects and contractors of how the 
construction industry can unlock the benefits of the circular economy and that the   
Association of Sustainable Building Products have a website that provides information 
on designing for deconstruction.  
While design can be seen as the first step in the circular construction process van 
Sante (2017, p. 7) suggested there were ‘many different methods to make construction 
circular.’  These methods include maximising the life span of a building; designing 
buildings with fewer materials; using bio-based construction materials; using buildings 
that have come to the end of their useful or commissioned life as a ‘building bank’ for 
other building structures; and materials passports. The UK’s Building Research 
Establishment is a partner in the EU Horizon 2020 Buildings as Materials Banks 
project, for example. This project, launched in 2015, looks to provide support for 
research to develop new ideas and ways of embedding circular economy thinking into 
the built environment. Materials passports are electronic sets of data that describe 
those characteristics of building materials, products and product systems that enable 
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!value recovery from materials. The resources and materials used in a construction 
project can be recorded and passed from the supplier, to the construction contractor, 
the owner and finally to the demolition contractor. 
More generally within the construction industry, there is growing interest in circular 
business models.  Guglielmo for example, argued to embrace a change of paradigm in 
construction, it is crucial to understand the logic behind circular business models’ (Arup 
2017, webpage). Arup and Bam (2017, p.20) suggested ‘to support the transition to the 
circular economy, governance, regulation and business models will play a crucial role’ 
and argued that ‘circular business models would allow the retention of an asset at its 
highest value over time and support enhancement of natural capital.’ More specifically 
Arup and Bam (2017, p.20) suggested that new business models would allow ‘greater 
control over resources through the value chain so that added value can be identified 
and captured’ and that this in turn will see the ‘creation of services that capture valuable 
products/resources.’ 
At the same time Arup and Bam (2017, p. 20) argued that ‘different circular business 
models will be required at different stages of a lifecycle of an asset’. In a similar vein 
van Sante (2017, p. 16) suggested that within the circular economy a range of business 
models may be identified. Here van Sante (2017, p. 16) identified three models ‘on the 
road to circular construction’ namely, the ‘sale of product’, the ‘maintenance model’, and 
the ‘service model.’ The first model is the ‘production and sale of a product’, in the 
second model ‘maintenance becomes more important to lengthen the lifespan and 
manufacturers provide a service and no longer sell a product’ and the supplier provides 
‘more technical services…. such as installation and maintenance with the goal of 
increasing the lifespan and thus circularity.’ In the third model ‘ownership and the 
associated risks remain with the supplier’ and ‘the user only has access to a 
service’ (van Sante 2017, p. 16). By way of an illustration, van Sante (2017, p. 16) 
outlines how ‘the installer, for example, ensures pleasant interior climate for several 
years and remains the owner of the system. The idea behind this is that this gives the 
installer the added incentive to ensure high-grade use in the construction sector.’ 
 At the company level, in proposing a ‘possible construction circular economy model’ 
Bam (2014. webpage), argued that ‘rather than selling the customer a product and 
walking away, we should be looking at providing them with a service contract.’ So for 
example, Phillips, as a provider of lighting, will provide light or lux, and as part of its 
service contract to provide light, they will provide the light fitting, which the client uses, 
with a type of material passport to enable it to be tracked over its lifetime.’ Further Bam 
(2014, webpage) suggested ‘if the light fitting breaks down, Phillips repair it (by 
replacing the bulb, part of the electronics, or the whole fitting), to continue its use for as 
long as practicable’ and then ‘when light is no longer required, they take back the light 
fitting for remanufacture.’ 
Reflections 
There is evidence of growing interest in the concept of the circular economy and the 
development of circular business models within the European construction industry. A 
number of the major construction companies are emphasising their commitment to the 
concept of the circular economy and to the principles underpinning it, though some of 
these commitments are currently aspirational. Looking to the future many companies 
may well look to follow their aspirations and pursue their commitments as an important 
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general issues surrounding the more widespread adoption of the concept of the circular 
economy within the construction industry merit attention and discussion.  
Firstly, it is important to recognise that the development of circular business models and 
the widespread adoption of the concept of the circular economy within the construction 
industry will face a number of challenges. Gumilar and Dana (2017, webpage), for 
example, argued that the adoption of the circular economy within the construction 
industry will be ‘a very challenging task because of the sector’s complexity and its 
various players.’ In a similar vein, the Construction Products Association (2016, 
webpage) noted that, ‘work to develop circular economy thinking to date has been 
focused on short-term consumer goods’, questioned ‘can this thinking also be applied 
to buildings and infrastructure that exist for decades if not centuries’ and argued ‘the 
challenges for adapting circular economy thinking in construction are likely to be 
complex.’ 
More specifically, the Construction Products Association (2016, webpage), identified a 
range of challenges for the construction industry relating to ‘products, buildings and 
infrastructure’, ‘recovery of products/materials’ and ‘business considerations.’ In 
addressing products, building and infrastructure, for example, the Construction 
Products Association (2016) drew attention to the challenges associated with the long 
life and the complexity of buildings, the variable lifespan of many of their component 
parts and changes in specifications and technology over time, which may make some 
products effectively redundant in the future. In addressing recovery, the Consumer 
Products Association (2016) suggested that the often low current commercial value of 
materials and products, the lack of secondary market mechanisms and the lack of 
effective quality assurance for recycled materials were barriers to the adoption of 
greater circularity within the construction industry.  
In a survey and follow up workshop of over 100 companies within the construction 
industry, Adams et al (2017) identified a number of key challenges for the adoption of 
the circular economy across the construction industry. Major challenges included the 
complexity of buildings; the fragmented supply chain; lack of a market mechanism for 
recovery; lack of circular economy knowledge; lack of incentives to design for end-of-
life products; limited awareness across the supply chain; and lack of interest. The lack 
of incentives to design for end-of-life issues for construction products was seen as the 
single most important of these challenges and Adams et al. (2017, p. 20) reported that 
‘this view was held regardless of the company size or length of experience.’ The 
authors also reported that there ‘was a lack of clarity on what the circular economy 
actually entailed’ and that ‘the apparent confusion between terms such as reuse and 
recycling’ suggested that ‘greater precision is required’ (Adams et al. p. 20). This must 
be seen as a concern for the construction industry, but in par at least, it can be seen to 
reflect wider views that the ‘circular economy seems to be a collection of vague and 
separate issues from several fields’ (Korhonen 2018, p. 37) and that the idea of the 
circular economy is ‘more often celebrated than critically interrogated’ (Gregson 2015, 
p. 218). 
In addition to the industry specific challenges outlined above Ritzen and Sandstrom 
(2017) have identified a number of more general attitudinal, financial, structural, and 
technological barriers to a transition to a more circular economy. In attitudinal terms, for 
example, their findings revealed that risk aversion was a prohibitive factor in making 
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towards a circular model was also perceived to require far reaching changes within 
companies and to influence all departments and activities. Such changes take both 
time and investment and where corporate financial systems are focused on rapid 
returns on investment and cost savings this currently does not encourage long term 
strategic change. There are also challenges in developing indicators or measures that 
might help to monitor how a product or a company is progressing towards the circular 
economy. At the same time corporate finance departments are developing and refining 
tools to measure the financial costs and benefits of pursuing circular business models.  
Secondly, there are wider, fundamental and arguably more contentious issues about 
the relationship between the emergence of a circular economy, sustainable 
development and existing economic and political structures. On the one hand, some 
commentators see the circular economy as ‘only a small part of the being sustainable’ 
rather that ‘the circular economy is part of how we get there, but not the end 
goal.’ (Sustainablesmartbusiness. com 2015.) However, the vast majority of corporate 
strategies for sustainability are couched within the idiom of continuing economic growth 
and business expansion. Bam for example, reported that ‘our objective is to continue to 
grow profitably and capital efficiently’ (Bam 2017, p. 5) and suggested that ‘mega 
trends such as sustainability and energy efficiency are creating areas of higher 
growth’ (Bam 2017, p. 7). Such an approach is rooted in the general belief that 
continuing economic growth will be accompanied by the more efficient use of 
resources. This trend which is seen as either relative or absolute decoupling (relative 
decoupling refers to using fewer resources per unit of economic growth while absolute 
decoupling refers to a total reduction in the use of resources) underpins many 
conventional definitions of sustainability and the vast majority of current corporate 
sustainability strategies and programmes. 
This position is reflected in some of the general narratives of the benefits of the circular 
economy. Govindan and Hasanagic (2018,webpage), for example, suggested ‘in the 
last few years, the circular economy has received considerable attention worldwide 
because it offers an opportunity to optimise and promote sustainable production and 
consumption through new models based on continuous growth and limitless resources.’ 
In an even more positive vein Glasgow Chamber of Commerce (2016, p. 2) claimed 
‘the circular economy means enough for everyone forever’ and that ‘the benefits of the 
circular economy are endless: reducing dependency on scarce natural resources; 
increasing their competitiveness; and realising significant financial savings.’ Equally 
pointedly the belief that ‘the circular economy would decouple economic growth from 
resource use’ (McKinsey 2015, webpage) can be seen to justify the commitment to 
both the circular economy and to continuing business expansion and growth despite 
wider concerns about the continuing consumption of scarce natural resources and the 
damaging environmental impacts of such growth.  
On the other hand, Gregson et al. (2015, p.235) argued that a circular economy ‘would 
require radical transformations to the economic order, including fundamental recasting 
of manufacture, retail, consumption and property rights.’ Such radical changes would 
extend far beyond the construction sector of the economy. As such, concerns have 
been expressed that the concept of the circular economy might be captured by 
corporate interests, and more specifically by corporate capitalism.  Valenzuela and 
Bohm (2017, p. 23), for example, suggested that ‘given the all too obvious social and 
environmental consequences crises associated with out-of–bounds growth capitalism, 
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a political economy of sustainable growth.’ However, Valenzuela and Bohm (2017, p.
27) further argued that the terms circular economy and sustainability were effectively 
being ‘captured by politic-economic elites claiming that rapid economic growth can be 
achieved in a way that manages to remain responsible to environment and society.’ 
Conclusion 
A number of the major construction companies within Europe are currently looking to 
integrate circular economy thinking into their business models and some of them have 
reported on innovative and experimental initiatives but the widespread and 
comprehensive translation of such thinking into construction practice is still at an early 
stage. Ideally the development of the circular economy should involve the whole of the 
construction supply chain but the main thrust of the initial approaches within the 
industry within Europe have been dominated by a focus on waste and recycling. More 
generally, there is growing recognition that if the circular economy is to grow then a 
range of business models rooted in maintenance and service rather than sales may 
become an increasingly important feature of the construction industry. That said the 
widespread adoption of the concept of the circular economy and of circular business 
models within the construction industry seems likely to face a number of challenges. 
Indeed, it remains to be seen whether the circular economy can become a workable 
and realistic business model for the construction industry. More contentiously there are 
concerns that the major construction companies might effectively capture the concept 
of the circular economy to justify continuing economic growth while effectively and 
conveniently ignoring the reality that such growth is essentially unsustainable. 
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